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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce a switching loss while 
suppressing occurrence of a current surge and a noise at a turning 
on time of an insulated gate type semiconductor switching element 

and to prolong a lifetime of the element : ; 

SOLUTION: A control circuit 23 turns on a switching element 1 8 for 
turning on an IGBT 1 1 when the IGBT 1 1 is turned on based on a 
gate timing signal from a gate signal generator 24, outputs an on- 
voltage from a first output terminal 12a of a DC voltage source 12, 
lowers a level of the on-voltage from the first output terminal 12a 
thereafter when the gate voltage of the IGBT 1 1 for detecting a 
gate voltage detector 22 arrives at a first set value and further 
resets the level of the on-voltage to an original state when the gate 
voltage to be detected by the gate voltage detector 22 arrives at a 
second set value 0 the first set value). 




\lx>-vt-yto< ****** 
2» t-y*-rt#*1v*>*** 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application converted 

registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



(19).H*B!I*W?(JP) 



r»2 0 0 1 - 3 5 2 7 4 8 

/po n (i i - ^ S 2 7 4 8 A) 

(43)^80 ¥fi£13^12H21B (2001. 12. 21) 



(51) Int. CI.' 

H 0 2 M 1/08 
H 0 3 K 17/08 
17/56 



F I 

H 0 2 M 1/08 
H 0 3 K 17/08 
17/56 



r-73-r (#%) 
A 5H740 
Z 5J055 
Z 



(£1 OH) 



(21) i 

(22) &HB 



t#^2000-167415(P2000-167415) 
¥fi£12f?6E5B(2000.6. 5) 



(71) HJ«A 000004260 

ajonwimnj bb»iu it a 1 ** 

(72) #Mf ft* 31* _ ., 

«n*joi«iff8aBiiTBi*«i 

(72)H^£ iEA 

fS*a*)0]smaB*nBuiT e i*» 

(74) ftlA 100071135 



(54) m^^'^W-* 08 

00> *<.y*V i:#fc> ***** 
^sSi&l ««PH» 2 3 t±, Y- b <t^%£le]& 2 

4 *&©y- h 9 << 5 > rmmcm^? i g b t i i 
i 8fc*> a 2ffl*i©m» 

^{blalK 2 2 A^m-r* I G B T 1 1 <DY- h«E*<* 

v- MMEfcdJiiK& 2 2 mn*** 2 w 

sifts oaiKoajai) i^fcBW, 




ll:tMW-USW» 

it : »--s*>H*< ****** 



(2) 



1 



mm n •* ' 

(11) otztbtof- \-®9)}®&£}i^X, 

- « t >&ti*9-y* ''ft** " J * 

's99& (1 8) 

(2 0) t, . 

waww-hfi****-' u l) ^ 

(12a) SU'SISy- hWUt7iE«MM-4fc 
»©»2©mfl*HP (1 2b) 

4«ipr«u«i«snfcfl[a«H* (12) t» 

H S? -vtvffl^,fv^f (18) #t>*ti 
fctt»TMEBS6«l« ( 1 2 ) »W 1 ©IhT^? 1 
2 a ) t «B»»y- I" ^ ' y * v /r,T ( ' 

1 ) ©y- h «s t mrnvrnt * t * * * - v 
*>ffly-nfist (i 9) t» 

^.v^ffix-f'vfv^ (2 0) ms$ti 

tzm-em^mm ( 1 2 ) °>* 2 oa^a? ( 1 
2 b ) tsijisKsfcy- b sa*»*^ -f » * > m * ( 1 
1 > ©y- h t ©Hi-sast* taztm tut 9-* 
tiw-tm, (2 1) 

ijEttsy- » * vrx* ( 1 n «>* 

-b«E*tt!h-r*«ffitt**s (2 2) 

(1 Stf*->*"7fflX-rv*V 
yHf - (2 0) *»R«C*V***J^ K * W ** 1 * 

*ec«me«ffi«Wl^® (2 2) c^iUSEu^KfS 

^y-hWW^S (2 3) 
* -f y > b 

(ft** 2 1 f**^ 1 mmwmte* 4 y * > 

©y- hB»B»K*i».*T» 

lHEy-HW»*S (2 3) tt, fflia* 

, fv y|f (18) **>*-*fctt»f«- B-J!5S/± 

wai^a (22) ^Hi-ray- m&±#£ 1 ©sasffl 
«fSBiaa«iiasi c 1 2 ) 1 ©ma** ( 1 2 a) f, 

*> tH^> S * >«£© U^^*-*Wfc<ST $ -tf *»] 

ttt*s 3 1 »#« 2 br©**** ' •» * > 
oy-HBiblHls&ufcv^r, 

Me«Ettui?a ( 2 2 ) it. mem*- vm*m* 



ttH 2 0 0 1 - 3 5 2 7 4 8 
2 

MAC J: r)-mizi&T?ZK®*®^ mzmiS 

miw> 2 ©ss»** tnfewiB*aj*a (22) wmz 

> m^Wr'- b 8»®»» 

©y- ugftii§&fcfc<< > "^ 

«E«E««h#a (2 2) ii, *b«»*-«*»* 
»*uj:r)-»ttK«T-r*tttt*^ *©y-biiE© 

■y * > /SR^ ©y- b 

©y-hiettisiss^fc^^^ 

Misy-hW«P*a (2 3) \u Wf->*™*< 

yfv7f j (i 8 ) M>S*fcWTIl, H.JlBttl£ 

tttb^s ( 2 2 ) iw*ffi-r«y- 1-^* 1 * 1 <nWL%m 

«)y-HB»@Bl-*i^" f - 

may- nsj»*s ( 2 3 ) it, fiiBeawEw ( ' 

2 ) «>S 1 OIh»«ff d2a) *^^i n ^ S 

30 ^^^>^©y-bffi»0». 

mem 1 fil2ffi ? y :^^?< 

(id ©y-bL^^ffl^ffi^^ 1 -^* 5 



w*x s ) »»y- b mm*<< ■> * > 
(in rofcfcwy-hrawa&fc* 51 ^' 
Binary- hswft^^'^^ (1 n 

vyfj ( 1 8) 

(2 0) t> 

Rdta^y- hfl**»^-f ^"^^ ( 1 1 } ^ 
- *mz* vtEtwstsfe*"* 1 aula** 

(12a) Stf^ay-h«tt«i*7«I*tttet*/i: 
A©^2©m^»? (12b) «rWL, ^tt<kfc*l 
©JtJ^SS^ (12a) 4»6lb*a*i**V«E«>U^l' 
50 5r^SHitE(ctS^$nfciI3itaaii ( 1 2) t> 



(3) 



"fctt»-eflWBilM«E« (12) (omiojwm^ 

2 a) t«lCtt»y- Ha****-* ( 

*>niy-HS« d 9) 

mL9-'s*™*4 (2 0) **>**l 

fcW-efflElMMffia d2) «oW2»dl*WF ( i 
2 b ) t WB»»y- »• 4 9 * > /** c i 

y- vm9 4 s >/«*z*^^t«nef -v*^ 

^,fV«? (18) &tf*-V* 7(8X^*1' 

(2 0) fciMf/Wc* 

mmSM ( 1 2 ) OS 1 Ott*«T < 1 2 a) *6J| 
fcff ^y-KH^a (2 5) t*®x.tzzk*mt 

Boiay-bfflws (2 5) ^ WR9-''*>n*-< 

, fvrif (18) &*>S*fctt»^ 

mm ( 1 2 ) »w i ©aiasm* (12a) ^^as^a 

ESS. 

ffltE* v«ER£Bl«>«««fl>«Ei (13,14) 30 
cU©*EE* (13,14) €r«RW«=«Wt+*C 

tuiomewi©^*? (i 2 a) *e.twj*n* 
* vttffi© x-f » * > 

? (16, 17) tZ®Z.tzbO>'C*>ZZti®&t? 

1 1 1 M#JH 1 0 IE*©**** -f * * > ' 

^©y-higtbiii&Kfc^ 

ffrEttEWlfyfl*-' 1 6 , 17) t±, ffl 

EWK«©«S» (13, M) roo*><o— 3*fW32S 
1 ©&*!*? (12a) icj&rr*;:*: I-* 

* > rmTW- 1- sstoiaiifs. 

l»fl©l¥»W8«l] 
[0 0 0 1 1 

BWfl»K+*tt»»»l *f6Wi, 1 GBT^MOS 
F E T tt £© «t * <t«e»y- I s fi¥*<** -f -v f - > 50 



1tPB 2 0 0 1 - 3 5 2 7 4 8 
4 

10 0 0 2] *-*~*.mi 
£HBH tt, I C B T J: O 6 

n*BSiia«4©ai^«:^^^>^x*«il, 

% 1 K T * > * 7 itW $ tl * «t * ' - * •» T * 0 ' * fc * 

jtwicaatf -f *- k 7 a ~ 7 f #m* 

[0 0 0 3] c©J:^<tlHlB«iafw*i^^ 01*1*0 5 

r)i*6kW^ ^i^^V^^b, 2e^ 

* vtt»i= * k * < " !i 

2 b 2 e Kim*? 4 t-H7a, 7 d UitKW 

L0 0 0 4 1 ^J^-^W^ 1 0 - 2 3 7 4 3^ 
«ct4, lGBT*?fflX^f>mi:*iH«E» 

M tur! |CBTlM-^Wf*«« 
^©t,©-e**fc»> 0 5 ©J;^^*^^ 

[0 0 0 51 **HB(4±!a*1«K«*^** nfct ®" e 

* ©*^ *a « * - *«rttKtt**«*^ ^ - y *" 

10 0 0 61 

mi, r-vwma. ( 2 3) *- w»94 5 > 



(4) 



8) &Tf9-'s*7Rz4 -j=f-'y9%=F (2 0) 

m* v $ * * «t ^ * 13 > * ~ ■ > * * * ""' * v * 

( 1 8) 4«*vinfck#ctt, ( 1 

2 ) e» 1 d2a) bS*iS<* 

;U (ID cof-\-mt<DW9-> 

* ( 1 1 } * <y ~^ 

( 1 2 > ©W 2 ( 1 2 b ) fcfett 

y-^i^X^v/*? (1 1) 
ItmVf-'s*-™*-**®. (2 1) fcttUTjStt 

$ hftKftfc * o > * v * > ( 1 

* 0 0 0 7] C©i§£> y- C 2 3) » 

,-v*>fflX^f>^ (1 8) 

^fc S ic(±, «ttttsh^a (2 2) *<«ihufctt»y- 
^iwa6i;T«Bi*irai < 1 2 ) »* 1 »*2J* 

^tcii, ±e*wm< < 1 1 ) 

juwKji^-ctt, ) «J 

_httE©±*WW*- ****** 

v/*? (id t=8Rn&m««a©<i 5 /d 1 ( °* 

*m*fc*-e » * t *u . -c ^ 

[ooosi mm 2 e«w>*® k * nif . y- b m 
(2 3) tt. ?->*>ffl^ (i 

8) WEfcUJ*® (2 2) (wJ:»J 

1 ) ©y- httEou^iU*** l 2 ©& 

(U) ©y-hmffit^£***> fS ' Irol '' < ' 1 ' 5r 

^ (1 1) cDy-b®/3E©±#^Px^n^J:otc^ 
v* y S * * t * U b «E I' ^ *«^«» c 



2001-352748 

6 

[0 0 0 9] ll#*3Rtf 4 E«0**aKJ:W*' * 

S y_hfl*»*x (i D 

&mz'mlBLf&K*M*GM*&** ***** 
- b SEE t < ttY- b «E»t»* t 5 ? -S,jSUC * 0 

[ooio] ajRastBRro^SK-t* 1 ^ y-baw 

*S (2 3) ti, y-V^Vffl^-v*^** (1 

io victy******* i2Z)K *' 
®&zn&m®Y-m*mwx<< -^^^ }\ 

l) roy-hmiB^^^i^^® 1 ^^^ 

y- haw »^,f>nT(i i) ^ $7 -^ 1 

20 to o 1 11 ■wwBHw>*««=**i^ y ;^ liW 
#s (2 3) «, jr-v^vfflx-f ^f-vy*^ (i 

« **>e*fc«M=*^ *£®y-bM*sf** 
(in ©y-b««i^tt**i** > 

^, fv rif (i i) u*n*ft«f««* , ^-i'« 

[0 0 12] »MiTww>*»«f *w*< w»r.ii 

n *m*x< (i i) «y-b«E^y- 
(ii) uft«f«8a* , a* l *s» fcfcSl::te * T 

(i i) o>9-'s*>*K)s»xnm 

*0 0 131 S*JS8!5ic^atcJ:nif> y- nww 

40 *« (2 5) y-b«®^^ 5 -/ritci^^t 

7_v^VfflX^ ,f>W (1 8) RU^-V*7 
fflx-f ^y>y*^ (2 0) Sr«RWtw*>***J:^ 

ShfcfcfcCi*. ita«E* ( l 2 ) am l roai^*^ 

d2a) tmY-m*m**< ^yrm (i 
i) #y-hmw;:* 

50 ( 2 0 ) A«*>snfci: SCtts Ba«E» (12)© 



(5) 



(i 2b) tmtf-vmm^^ 

l00 141 y-HHW*S(2 5)ti,« 

B y-Vt>fflX^fV^ (18) 
* i § Bli * <»* fcWSrtlWtti L fc*B 

AMMO* ( 1 2 ) ®» 1 ( 1 2^ 

ft*. * £ ^ 0 WI»A«itel= * <K C ® * * fc«WWfT*> 
nte«H=ii. ±E*»**< ( 1 1 ) » 

©y- h«E©±#*W*&n*fc»' c*uc«n*» 
*b*ih*j»© o ware * * * *»oeo w»« 

[0 0 1 51 »«iH9iaK»^a«=-t* l, *» V-HflW 
f-g (2 5) l±s *->*>fflX4 •** V ^* :F (1 
8) **v;*tffc£#Ks ^© 3 rv^A^3r^ffl* < 

(i i) oy-h«fu«wasn**v«ffi 

(ID ©y-hWEoiff*"**** 1 **^ 12 **' 
[0 0 161 0W1 

wticj^-c, an*)**** d 2 a) 

BT 1 H±s y-bWSUEPto'*"**'- h^EI-J^T 
hfiiliiiftx-f 0, 0-etiV-i: • 3 

coo 1 8i mmm\ uu igbti 



KM 2 0 0 1 - 3 5 2 7 4 8 
8 

fsi * *fc *>©IE@tt©* vWEXt/ * - >* ? * * 

vttEHl^ffl©* 1 1 2 a ^I? 1 ?? 

ffl©»2©ffla*Fl 2 b i«>*^ 
«Eftl 2 lis »1 2aWSiW4t/ 

wewi^u* 2f2PgBaH^i^s5nfctwT% 

0Utf0 2fc*+« k ** 0B ^ i:Sn " a '** 4 
[0 0 191 BP?>s 0 2U:fc^r, fiS«ffi»l 2 lis 

31 @©SE«1 IJtWl"' 

io i;t>sn^i£«ffl^ 1 6RtH 7 

i: fcfiiATfc 0 , < t h9B» 1 3 Rl/ M li. * 

Slt *n&«ffi»i 4 lis #JE*Wff* 

6^1 7^^L. 

rr/hW^sW. fls .tEfrx-f 

T 1 3RI/1 5 lis *9#*4 (P ET ^ 
2 o Tw*-^^*'*^ cjoWM***"* 

tOO 201 i© «fc 0 k«wi* nfceat«ffi« 1 2 B* 

Eft*n«iV13. V14, V15 (V13>V14) t Ufc* 
- » 1 «Bi**F 1 2 aA^Hs «EWW8^ 

«ii+vi3at/+vi4«)^n*— ****** n, ^2© 

^12a^IGBTl. ro y-^©f B lU<is 

ym\ 9*««WC««*^ «fWS«l 2©J2© 
t± ^_^7ffl^^V^2 0.?-^7ffl 

y-hfefix2 l*«aW»]B»»S*l*. ^ ±&&*4"' 

* > y*T 1 8 *l/ 2 0 *, < " * > ^ 

(FET /W *-9h9>yx?*if) K*0«3cS 

4 o ^->*7ffly-HfiSt2 Hi, 

[0022] y-b®/±^ai@ss2 2 (*»wei^« 

ffiiilh*«e*a) lis I GBT 1 1 (Of- USE*** 

2 3 (*»fl?^y-h«**R K W ia) 
*ttt-,-C^*. y-h«^56*lHl»2 4tt. IGBT 

0, ^©y-hi&Jffli^^ 5 >5rflH»tWPB»2 3B4 
50 ^.*«^tAt^TO*. 



(6) 



2 0 0 1-352748 



10 



[o o 2 3 j mm 2 3ti, ¥-tm^m®&2 4 

ffl ^. y f > 1 8 B.tf*-'s*7mz4 

mmsM 1 2 no>*E®»% * * > f** 1 6 R 

1 7 oflft*-»t»We* > $ £ t K J: 9 , 

mmsmi zm \ ©ma*? \ i a»&aa*n* 

* 0 0 2 41 KTUis^Ttt, ±BW«B*2 31^* 

H314, IGBT1 l©y-h*EEVge. 
= -v *M«EVce, *«8ft I c («««) 

[0 0 2 51MMW2 3U. b fl»«« 2 4 

* *©y- h MtP * 4 S > iW* 1 G B T 1 1 ®* > 
fctg^-f * *> «b T * ■> fc* * ,c ,4 * * ~ V * V ffl * * ' y 

2 * < * * > 1 6 a ** t i!* 

2a ^ ( 3©«?*EKttl£U=*>££ 

(- + VI3) 4«W***i*J:^«^^ 
# I GBT1 1 ©y-h«WcWU^->*>W y - 

bkfiti g&^L-cgiJWMtesnft (@3©^ sv/ 

Vge# I GBT 1 1 Of- h L*vHWffiVthBU:Bft 

*t (**5>yt 2) , 3^?«ai c#am*fi» 

Zt&l^ *\*9 9*Z v ^«BEVce*«fiTl/te«>*J: . 
Vo 0 2 61 £»ffc iW»0»2 314, Y-bSliVge 

*>y*'*i 7 -nfc* 1 ', 

l z^lOtUWl 2aH- 4W*F« 
EKttfcLfcfrvWi ( = + V14<+V13) 4»HJ*4n 
IGBT1 \toY-Y9MK®m*>* 

[0 0 2 71 £»J:Vi*v«ffi«>W** K * vvC * 5,1 
«2 3(i. y-h«EV.geW»S«*nfcW2© 

RjE«vszca ( * -f 5 > y 1 4 ) fey- b « 

©J§1=^ ±EW2«>K£llVs2t4, WlW4«fc^K 
jEi-*Cfc 1GBT1 I 

*fc#(C*©y- ha^ge©^* 5 **-^-***'^ 



, fc t £ icy- b HEVgetfSS 2 ©RjMVs2i;:» Lfc 
10 0 2 81 -tUt, MWII&2 314, y-bSEVge 

msm 1 2 fl©«E^&ffi * ^ * v 1 6 * * y 
«sam 3©«?«ffii^ l - fc;i ' >aE (=vl3) A 

tWin*^K«»**. cnu«k«3, I GBT 11 

[ GBT1 l*«^l^->*>*^«« (=,U ^ 

[0 0 2 91 i©ltK» »®*&2 3tc*>^-t«4, y- 
HE#5E4@»2 4fr«bl GBT 1 l©*7*tB*+* 

y _ h (up 9 4 = y y«**«A* a nfc * - > 

^ 1GBT1 1 roV-Hffil^^^"" v ^" 7 ^ 
t 5). 3©J:^^^7®ffi©ePJ)0(w[EL;T, I GBT 

[0 0 3 01 ±!2U:*»«»«un 

I GBT 1 1 *y-V*Vf BiSWIBIfc'W*® 

y- h as u Ac;v*«^tt«»i<a»*. * ^ ^ 
30 zc*eKm**Mmm®zK*. 

14 I GBT 1 1 «>y- h «EVgeO±»* , W^ 

t-to *<o i gbt i n=an*a uf^mai c (ft 

Ul)»dl/dt(o* 0 ,lth*«0»«l* 
frCtt*. ^ntCkO, IGBTl 

40 tt*. h, i gbt i » i ^^^i:^:f 

i^n6«*«=tt^ *ommr4*- v<b****m 

[0 0 3 11 JJBOi^KlCBTl lS:^-x 
*>S*4i:*U, *©y-h«EVie«)U^*«^ 

y-b«E^iaSS2 
«EtTftBBE* 1 ©»«<IVslRaW 2 ©as 

W2<0BBe«VSZ«, 0>]^14IGBT1 W9-**> 
50 »fl(cfcv^ry- h«EVge©»t»*«5 ?-3DmK£ 



(7) 



11 



i)-B#«lcfcT LfcftA-efflV- h*ffiVgeK»£* n 
T^4*5n y-.h*EVge*<W2.«)ttSfflVs2lcau 

[0 0 3 2] IGBT1 l©y-hC9JJB-r**>«S 

[0033] (« 2 o-mmm m 4 icii*»s«>» 

im.) BBOfcflU*i«t**WS» 
2 3 KftifCMWift 2 5 

&2 5ti> y-hflMHB£Elft2 4*^^ I>H ' 

> /<g^cs-?v-t nine ? - > * >ffi x -i" * ? v ? 
«<ffilUfc»tcBaiWE» 1 2 i wm^ai^ 1 2 a 

>*E+V14*lMJU a&c *©*«-»tS"*M* 4 « 

JiLfci: § (= *-< *' * > 1 6 * * v *r 

[0 0 3 5] 3»J:^K««^fc*2WWlUJ:^-C*> 
C©W23l»Wc*nii, ^iE^^^ 

[0 0 3 6] (*fflffi©K««>}B») 
Eft 2 3 li, 1 2 roW 1 ® 1 2 a * 



ftUfl 2 0 0 1 - 3 5 2 7 4 8 
12 

y- mamma* 2 2 4«ia-r*y-n^ v 

ge*«S 1 ®K£MVsli:» 2 <z>«S«Vs2t©M(c** 

mis 2 2mm*f- nev»#* i ®«**vsi 

* 0 0 3 7] *fc, W 1 ftW©****^ 1 ^' 

t 1 1 cananww (3^ 9nm i c ) *<e- ? 

[0 0 3 8] »|«W«u:is^ »l©«ftS«Vsl 
20 * 1GBT1 l©y-bL£WiI«EVthi^LWi 
l=ite-r4«MU:l^*>A<* -^(cJ:nif, IG 
BT1 i©Y-h«««i:«»+** ;/ « E ® UAS "'*~ 
ftWicttT**** 1 !*^ *«> 1 GBT 1 1 ©V- b L 
^(ittEVthKJiSUc^ I GBT 1 1 C 

ftffi«tt t S lite* 

30 [0 0 3 91 WlSfcHC**^ ' GBT1 

tESE (IGBTl l©y-bSE) 
[0 0 4 01 «8il«£»l 2©«l««i±IBUfc*«WW«= 

i:KJ:,r, * 1 1 2 

40 iE«^»«t^^^' *fc. K* 
«EE«1 2 ©» 2 1 2b^e»*^JS*i**7 

«EWy^>b'* ab ^ ;U<0 ^ ro " e * >orfefi< " CW 
«^C(tlt««E« 1 2 P?romE?if. 1 5 fc*W=** 
* IGB TK^©»»y- b M**^X -< ■» ^ > 
4 (^AtJMOSFET) ©BftBIWctaffl-e**- 

[HBoffilifcUyfl] 

[0 1 1 *£BJ?©W 1 WWIfrSWWWWHSH 
[B 2 ] SgP©Ii!&B 
50 [0 3] 



(8) 



13 

nasi mm**m+***>a< ww«*»h 
mrnm 

1 1 a i g b t (*ft»y- 1- mm* 4 •» * > ^* 

2b»MI2«>lB»*^ 1 3~1 5tt1 



16.1 



200 1-352748 

14 

1 9ti7->*Vffly-hfcfc, 2 
0 ti * - >*7« X if -y r^If>M«?->^ 

ffly- histfts 2 2 «y- \-wmm& mm&z 

ft) , 2 3. 2 SliMMfc (Y-bM»*»> t* 

-r. 



[an 




18 : *-V*y«*4 v**?** 
20 : *->*7ffiX4 



Vth 

o- 







tlH 3] 




V13 - 

V«2 - 
VbI - 














4, 








- I " 

Vce 

Ic 

\ . 








t 




-tr. 


tl 

t 


|t 3 1 

2 




5 



ttM2 0 0 1-352748 



[023 
12 



1. 





(10) 



ttPfl 2 0 0 1 - 3 5 2 7 4 8 



[0 5] 



1 




7D> K-S?ffl8^ 

F 5H740 BA12 BB05 BB08 BB10 BC01 

BC02 JA01 KK01 1.L01 MM01 
5J055 AX12 AX26 AX32 AX55 AX56 
AX64 BX16 CX07 CX08 CX10 
DX09 DX22 DX52 EX23 EY01 
EY17 EY21 FX05 FX31 CX01 
GX02 GX06 



(8) 

13 

[0 4 ] 2 1 

tins] tewitfMWiii-***^ w<-y*M«>ia 

ftfltftH 

l llilGBT (Wiy-hffl***^^*^^^* 
, l zugiftWEflU I 2 att»l»lBfl»^ 1 



200 1-352748 

14 

ffly-Mfitfu 2 2iiy-h*E«ttl@» <«EE«ttp 

-r. 



[HI] 




2Q : *->*7ffi*4 



IIS 31 



Vth 
0 



VI3 - 
Val 












Vgc 




k 




T" 

Vce 


P 












Ic 

i 








U 


13 t 




5 



t2 



(9) 



m2i 



12 




[H4] 



12a 



12 



12b 



U 



-18 

-49 

•21 
20 



mm 



.24 



I ! 

1 i 



i i 



< 



IT 



Cge 



! ! 



7*r 



» 



ftN 2 0 0 1 - 3 5 2 7 4 8 



[15] 



t 




5H740 BA!2 BB05 BB08 BB10 BCOl 
BC02 JAOl KKOl 1101 MMOl 

5J055 AX 12 AX26 AX32 AX55 AX56 
AX64 BX16 CX07 CX08 CX10 
DX09 DX22 0X52 EX23 EY01 
EY17 EY21 FX05 FX31 GX01 
GX02 GX06 



